Distributions of the charged particles multiplicities in the electromagnetic showers initiated by 10 to 1000 GeV electrons in lead are calculated using GEANT4. It is shown that they are well fitted by the inverse sum of two exponents. The evolution of the multiplicity distribution shapes as a function of the lead depth is discussed. An estimate of the energy resolution of a simple e,γ detector consisting of a high Z convertor and a counter of the shower electrons and positrons is presented.
where р 0 is a normalization factor and p 1 , p 2 , p 3 are free parameters. This function is defined from - to + and because N>0 it can be used only if the multiplicity N>>1 and dP/dN(0) is close to 0. Thus, it is applicable only to thick converters with t>>1 (here and below t is in radiation lengths). The main purpose of this report is to study how well this formula works at the converter thickness t other than t max and how dP/dN shape varies as a function of t.
To answer these questions 5000 EM cascades in lead were generated for each primary electron energy E 0 of 10, 20, 40, 80, 160, 200, 500 and 1000 GeV. The calculations were based on GEANT4 10.01.p02 (Physical list FTFP_BERT) [15] with 700 micron range cut. Corresponding energy thresholds for the secondaries e + and e ─ are close to 1 MeV. From Table 1 it follows that increasing or decreasing the range cut by a factor of two does not affect the average particle flux <N> within statistical uncertainty of 0.5% since the energy thresholds are much less than the average particle energy [16] . Note that the charged particles flux consists mainly of e + and e ─ . For example the admixture of other particles at t max for E 0 =200 GeV is 0.02%
only [14] . The converter diameter is 70 cm. 828.1 ± 3.5 825.9 ± 3.5 825.6 ± 3.5
Charge particle multiplicity distributions
Fig .1 shows the results of GEANT4 simulations of EM showers in lead fitted to gamma func-
where c 0 , a and b are free parameters [17] . 6 it follows that at some depths t 1 below and t 2 above t max p 1 and -p 2 parameters become equal (two p 1 , -p 2 intersections below t max at 1000 GeV are not discussed in this paper). As follows from formula (1) at these t values dP/dN distributions become symmetric (see Figs. 2 -5) and can be described by the following function:
where p= p 1 =-p 2 .This function reaches maximum of p/π at N= p 3 . Asymmetric dP/dN distri- 
RMS/<N> vs E 0 and t

An important parameter of the particles multiplicity distributions is RMS/<N>. tdependencies of RMS/<N> values for different E
The first term in (4) can be interpreted as a stochastic term independent of the place in the converter where the EM shower started to develop. The constant term is mainly due to fluctuations of the shower starting point. Formula (4) is an estimate of the best energy resolution of a simple e,  detector, consisting of a high Z converter and a counter of e + , e -behind it.
Conclusions
Calculations of the EM showers initiated by 10 to 1000 GeV electrons in lead are performed using GEANT4 to investigate fluctuations of the charged particles fluxes. It is shown that for all studied electron energies and lead depths probability distributions dP/dN of the charged particles multiplicities are well described by the inverse sum of two exponents with three free parameters. At the certain depths t 1 <t max and t 2 >t max dP/dN distributions are symmetric. In the interval from t 1 to t 2 dP/dN distributions are asymmetric with the tail on the left side of the dP/dN peak and in the region t>t 2 the tail appears on the right side of the peak. Such evolution of dP/dN shape can be explained by the late development of some EM showers. Minimal RMS/<N> values of the multiplicity distributions are achieved at the depths close to t 2 . As follows from formula (4) their E 0 -dependence obeys a power law. Formula (4) is an estimate of the best energy resolution of a simple e, detector consisting of a high Z converter and a detector of secondaries e + , e -behind it. 
